Stretch regulates expression and binding of chymotrypsin-like elastase 1 in the postnatal lung.
Lung stretch is critical for normal lung development and for compensatory lung growth after pneumonectomy (PNX), but the mechanisms by which strain induces matrix remodeling are unclear. Our prior work demonstrated an association of chymotrypsin-like elastase 1 (Cela1) with lung elastin remodeling, and that strain triggered a near-instantaneous elastin-remodeling response. We sought to determine whether stretch regulates Cela1 expression and Cela1 binding to lung elastin. In C57BL/6J mice, Cela1 protein increased 176-fold during lung morphogenesis. Cela1 was covalently bound to serpin peptidase inhibitor, clade A, member 1, resulting in a higher molecular mass in lung homogenate compared to pancreas homogenate. Post-PNX, Cela1 mRNA increased 6-fold, protein 3-fold, and Cela1-positive cells 2-fold. Cela1 was expressed predominantly in alveolar type II cells in the embryonic lung and predominantly in CD90-positive lung fibroblasts postnatally. During compensatory lung growth, Cela1 expression was induced in nonproliferative mesenchymal cells. In ex vivo mouse lung sections, stretch increased Cela1 binding to lung tissue by 46%. Competitive inhibition with soluble elastin completely abrogated this increase. Areas of stretch-induced elastase activity and Cela1 binding colocalized. The stretch-dependent expression and binding kinetics of Cela1 indicate an important role in stretch-dependent remodeling of the peripheral lung during development and regeneration.